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.COMPLETE SPECIFICATION 
Improvements in or relating to Safety Valves 



We, Gesellschaft der Ludw. Von 
Roll'schen Eisenwerke Aktiengesell- 
Schaft, a Swiss Company, of Geriafingen, 
Switzerland, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The present invention relates to a safety 
valve. 

t In hydraulic pressure systems, for example 
in connection with hydrostatic gear, it is fre- 
quently necessary to have pilot-controlled 
safety valves operating as excess pressure 
valves, which enable pressure medium in the 
high-pressure section to flow from the latter 
into die low-pressure section, when the pres- 
sure in the former exceeds a predetermined 
value. With fluid-carrying pressure systems 
in which the pressure sides alternate in opera- 
tion, it is thus necessary to have two valves. 

A valve is already known which is opera- 
tive in two directions and thus is also capable 
of operating with interchanging pressure sides. 
The known valve comprises for .this purpose 
two pilot valves, each of which is associated 
with a pressure side and opens the main valve 
when a high pressure on that side is exceeded. 
Where different maximum pressures are re- 
quired on the two pressure sides, it is advan- 
tageous to use such a safety valve requiring 
two pilot valves; on the other hand, the use 
thereof is not fully justified if exactly equal 
maximum pressures are required for both 
pressure sides. In addition, difficulties aTe 
involved in the setting of the two pilot valves 
so that they open the main valve at equal 
pressures. 

According to the present invention, there is 
provided a safety valve, including a valve 
housing formed with first and second ports 
for connection to two respective sides of a 
fluid-carrying system of which the sides are 
interchangeably an exhaust side and a supply 
side, there being a main valve closure member 



mounted in said valve housing cooperating 
with a main valve seat to cut off communi- 
cation between said ports, said member bein* 
provided with first and second pressure sur- 
faces so arranged that, when said member is 
in its closed position, any fluid in said first 
port acts on said first pressure surface in such 
a manner as to urge said member to open, and 
any fluid in said second port acts on said 
second pressure surface in such a manner as 
to urge said member to open, there also being 
a chamber which is provided between said 
member and said housing and with which said 
first and second ports communicate via first 
and second non-return valves, respectively, 
arranged to allow fluid to flow to said cham- 
ber, said member also being provided with a 
third pressure surface arranged to be acted 
upon by any fluid in said chamber in such 
manner as to urge said member to dose, and 
said chamber being in communication with 
a pilot valve which serves to open in response 
to excess pressure in said chamber, the 
arrangement being such that occurrence of 
excess pressure in either one of said pouts 
causes, due to provision of said non-return 
valves, the occurrence of excess pressure in 
said chamber, so that said pilot valve opens 
whereby the force on said third pressure sur- 
face is decreased and the forces on said first 
and second pressure surfaces cause said 
member to open thus to allow communication 
between said ports. 

In order that the invention may be clearly 
understood and readily carried into effect, 
reference will now be made, by way of ex- 
ample, to the accompanying drawings, in 
which: — 

Kgure 1 shows an axial section through a 
safety valve, and 

Figure 2 shows an axial section through a 
modified version of the valve. 

Indicated at 1 in Figure 1 is a valve hous- 
ing which is formed with a cylindrical bore 2. 
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Arranged in this bore is a cylindrical valve 
sleeve 4, which is retained in the bore bv a 
flanged cover 5 bearing on the upper side 
thereof. The flanged cover 5 is fixed bv 
means of screws 6 to the valve housing 1 The 
valve sleeve comprises in its lower portion a 
peripheral groove 7, which communicates 
through radial bores 8 with the cylindrical 
space : 9 formed by the sleeve. A conical por- 
tion 3 of die valve sleeve adjoining the latter 
below the bores or passages 8 has a minimum 
internal diameter a and forms an upwardly 
directed annular main valve seat 10 Dis- 
placeably arranged in the cylindrical space 
9 is a cup-shaped main valve closure member 
11, which is provided on dts base 12 with an 
annular closing or sealing surface 13. This 
surface co-operates with the valve seat 10 
when the valve member is in the closed posi- 
tion. Projecting into the bore 14 of the 
valve member 10 is a hollow guide pin 15 
which is fixed in a centered position between 
the valve sleeve 4 and flange cover 5 bv 
means of a flange 16 provided at the upper 
end of the member 15. Supported on die 
flange 16 is a helical compression spring 17 
of which one end is pushed on the guide pin 
15 and of which the other end bears on the 
base 12 of the valve member 11, so that the 
latter is held in its closed position as shown 
in the drawing. 

The bore 18 of the guide pin 15 contains 
a pilot valve closure member 19, which shuts 
off a pilot valve inlet 21 under .the action of a 
compression spring 20, die inlet connecting 
the passage 18 with a chamber or space 22 
between the guide pin and valve member. 
Extending through the member 19 are liquid 
ducts 23, which communicate with an annular 
space 25 through radial grooves 24 provided 
in the flanged cover 5. The annular space 
Z5, which is formed between the valve sleeve 
4 and the wall of the bore 2 in die valve 
housing 1 communicates, through a discharge 
bore 26 in the housing, for example with a 
sump (not shown). 

The spring 20 extends through a central 
threaded bore 27 in the flanged cover 5 and 
is supported at its upper end in an adjusting 
screw 28 which is screwed into the threaded 
bore 27. The adjusting screw is secured 
against .turning movement in the flanged 
cover 5 by means of a nut 29 and is covered 
by a cap 30 screwed on to the flanged cover. 

. Provided in the base 12 of the valve mem- 
ber 11 are two non-return valves 31 and 32 
m the form of spring-loaded balls, one of 
which permits liquid to enter the chamber 22 
from the bores 8 through a duct 33 and the 
other permits liquid to enter the chamber 22 
through a duct 34 from the bore in the por- 
tion 3, whilst the discharge of liquid in the 
reverse direction is prevented by these valves. 
The valve housing 1 has two connecting ports 



or bores 35 and 36, the first of which com- 65 
municates with the annular groove 7 and the 
latter with the bore in die portion 3. 

The operation of die safety valve as set 
out below is based on the assumption that the 
connecting bores 35 and 36 communicate ire- 70 
spectively with the two sides of a liquid pump, 
for example in hydrostatic vehicle gear, the 
purpose of the safety valve being to permit 
tne opening of the connection between the 
bores 35 and 36 when a predetermined maxi- 75 
mum pressure is exceeded on the high pres- 
sure side so diat medium under pressure can 
flow to «the low pressure side. . 

Let it be assumed that the bore or passage 
35 to the high pressure side is closed. In 80 
this case, medium under pressure can flow 
from the peripheral groove 7 and by way of 
the bores 8, passage 33 and opened non-return 
valve 31 into the chamber or space 22, so 
that the pressure acdng on the high pressure 85 
side obtains in the space 22, since the non- 
return valve 32 is closed. The pressure ob- 
taining inside die space 22 acts on a circular 
pressure surface widi a diameter d on the 
valve member 11 and, supported by the pres- 90 
sure of the spring 17, urges the member 11 
against the valve seat 10. The pressure of 
the medium in the bores 8 acting on the 
annular pressure surface established by the 
dimension b,— b x is not able to lift the valve 95 
member from the valve seat 10 and produce 
die connecdon widi the bore 3, because of the 
forces acting in die closing direction. The 
pressure existing in the space 22 also oper- 
ates through the bore 21 on the member 19 100 
of the pdot valve, which member is however 
retained m its closed position under the action 
of tne compression spring 20. The com- 
pression spring 20 is adjusted to a predeter- 
mined biasing value by means of the adjust- 105 
ing screw 28, this value corresponding to the 
response pressure of the pilot valve or aiding 
in determining the response pressure. 

If the pressure obtaining on the high pressure 
side or in the bores 8 and chamber 22 ex- 110 
ceeos the response pressure of the pilot valve, 
the member 19 is displaced upwardly against 
the action of the spring 20, so that pressure 
medium can discharge from the space 22 
through the bore 21 and the bores 23 into 115 
tne bore 18, which communicates through the 
grooves 24 with the discharge passage 26 
As die passage 33 is only of small cross-sec- 
tion and acts as a throttle, a pressure differ- 
ence is set up between the bores 8 and the 120 
space 22, the smaller pressure obtaining in 
the space 22 and acting on die surface d not 
being capable of holding the valve member 11 
in the closed position. Against the action of 
the spring 17, the valve member 11 is dis- 125 
placed upwardly by the pressure acting on the 
annular surface established by the dimension 
r~ " . so ™ at P re ssure medium can dis- 
charge from the bores 8 into the bore in the 
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portion 3, which bore communicates with the 
low-pressure side. 

The pilot valve and main valve are closed 
again as soon as the pressure in the space 22 
agam- balances the response pressure of the 
pilot valve and a pressure difference also no 
longer exists between. this space and the hieh- 
prcssurc Side. to 

If the bore in the portion 3 is connected to 
the hjgh pressure side, the operation is in 
accordance with that as described above, 
with the exception that the space 22 is in 
communication through the non-return valve 
jM and the restricted passage 34 with the 
high-pressure side. In addition, die pressure 
operative over the circular pressure surface a 
is decisive for the opening of the main valve 
and displacement of the valve member 11 

The oil discharging tiirough the discharge 
passage 26 can be collected in an oil surr?p 
and used again. v 
As the pilot valve, because of its connection 
to the space 22, is operative for either one of 
the two pressure sides, it is assured that the 
set maximum pressure cannot be exceeded on 
the side which at that time is the hfeh-pres- 
sure side. & * 

Whereas the regulation of the spring bias 
and thus of the response pressure is effected 
by means of the screw 28 in the construc- 
tional example shown in Figure 1, k would 
instead also be possible for a piston displace- 
able under the pressure of a control medium 

t0 a t? t° n s P rin S* 121 such a case, it 
would be conceivable to arrange the piston 
so that it is movable between a plurality of 
end positions, so that predetermined fixed 
values can be set for the biasing the sprint 

In the constructional example accordin^'to 
Figure 2, the reference 101 designates a valve 
housing, which comprises a cylindrical bore 
7 /2 ■ Arranged * n this bore is a valve sleeve 
104, which is secured in the bore by a flanged 
coyer 105 bearing on the upper side thereof. 
The flanged cover 105 is secured by means 
or screws 106 on the valve housing 101 The 
valve sleeve comprises in its lower portion a 
shoulder 107 in which are provided radial 
apertures 108 which communicate with the 
cylindrical space 109 formed by the sleeve 
A conical portion 103 of the valve sleeve 
beneath the openings 103 has a reduced in- 
ternal diameter and forms an upwardly 
directed annular valve seat 110. Displace- 
ably arranged in the space 109 is a cup- 
shaped main valve member 111 which is pro- 
vided at its base 112 with an annular sealing 
surface 113. This co-operates with the valve 
seat 110 when the valve member is situated 
in the closed position. A hollow guide pin 
115 is secured in a centered position between 
the valve sleeve 104 and the flanged cover 105 
by means of a flange 116 provided at its 
bottom end. Supported on the flange 116 
is one end of a helical compression spring 



117, of which the other end bears on the base 
112 of the valve member 111 so that the 
latter is held in its closed position as shown 
in the figure. 

The bore 118 of .the guide pin 115 con- 
tains a displaceable pilot valve closure mem- 
oer liy which, under the action of a com- 
pression spring 120, closes a pilot valve inlet 
121 which connects the bore 118 with the 
chamber or space 122 between the guide pin 
and the valve member. Formed in tihe meL 

cZL £ ?\ qn £ , ducts 123 whkh communi- 
cate through radial grooves 124 provided in 
the flanged cover 105 with an angular spa« 
f~AU^t ann t ular space 125, which is 
formed between the valve sleeve 104 and bore 

b™?f eV !i lv \ h0Usi ? s 101 ' ^mmunicates 
oy way of a discharge bore 126 in the latter, 
for example with a sump (not shown). 

Th ? jP[ing 120 extends through a central 
threaded bore 127 in the flanged cover 105 
and is supported at its upper end in an adjust- 
ing screw 128, which & screwed kto the 
threaded bore 127. The adjusting screw is 
secured against turning movement in the 

t it Ttf 105 by means of a 129 and 
* covered by a cap 130 screwed on to the 
flanged cover. 

h J\°?1 ded m base 112 of ** v alve mem- 
v£ • mo ? on - ren «n valves 131 and 

if? * 0rm of s P r ing-loaded balls, which 

mgs 108 and the bore in the portion 103 to 
space 122, but prevent passage of ^quid 
on the opposite sense. Downstream of the 

an ^ ifl,^ 13 l «* a P ass age 133 and 
an adjustable throttling screw 134 The valve 
housing ,101 has two connecting bores 135 
and 136, of which the former communicates 
with the opemngs 108 and die latter with the 
bore in the portion 103. 

-A? l f ? Pper the valve m «nber 111 is 

JfiwS f A 0m u ±e dhaagta to a smaller 
diameter d , the corresponding surface acted 
upon from the space 122 beinf of equal effec- 
tive area to each of the two opening surfaces 

1*7 defined by the dimension b,~ d is in 
communication by way of a bore i38 with a 

Xf°* fSTV 39 on out side ofthe 
valve sleeve 104, the groove opening into the 

BFhS f° OVe 12 , 5 - annu^S 
charge 8j C ° DStantIy ««"Ctod to the dis- 

afte^LK^ safotv valve ^ herein- 

after descmbed is based on the assumption that 

SSr^ 135 and 136 ar? in com! 
niZ, % n Wlth V»° sides of a liquid 
S^O^LtST^ M«WMic vehicle 
gear, the valve having the purpose of opening 

136 betWe S? *e bores 135^nf 

flow S JST" 8 medium ttnder P ressure to 
flow to the low-pressure side when a prede- 
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termined maximum pressure is exceeded on 
the high-pressure side. 

Let it be assumed that the bore 135 is con- 
nected to the high-pressure side. In this 
3 case, medium under pressure can enter the 
space 122 by way of the openings 108, the 
passage 133, the opened non-return valve 131 
and the throttle screw 134, so that the pres- 
sure acting on the high-pressure side also ob- 

10 itains in the space 122, since the non-return 
valve 132 is closed. The pressure obtaining 
inside the space 122 acts on the surface of 
diameter d on the valve member 111 and, 
assisted by the pressure of the spring 117, 
15 urges the member 111 against the valve seat 
110. The pressure of the medium which 
acts on the annular surface established by the 
dimension b* — b t and which exerts a force 
which is equal to that of the liquid pressure 

20 acting on the surface d cannot Eft the valve 
member from the valve seat 110 and produce 
the communication with the bore in the por- 
tion 103 on account of the spring 117 acting 
in the closing direction. The pressure which 

25 exists in the space 122 is also operative by 
way of the bore 121 on the member 119, 
which is however held in its closed position 
under the action of the compression spring 
120. The compression spring 120 is set by 

30 means of the adjusting screw 128 to a pre- 
determined biasing pressure, which corre- 
sponds to the response pressure of the pilot 
valve or aids in determining the response 
pressure. 

35 If the pressure obtaining on the high-pres- 
sure side, i.e. in the bores 108 and in the 
space 122, exceeds the response pressure of 
the pilot valve, the member 119 is displaced 
upwardly against the action of the spring 120, 

40 so that die medium under pressure flows from 
the space 122 through the bore 121 and into 
the bore 118, which latter is in communica- 
tion through the bores 123 and the grooves 
124 with die discharge duct 126. Since the 

45 screw 134 acts as a throttling device, a pres- 
sure difference is built up between the bores 
108 and the space 122, the smaller pressure 
obtaining in the space 122 and acting on the 
surface with the diameter d. That smaller 

50 pressure, together with the closing force of 
the spring 117, is not able to hold the valve 
member 111 in the closed position. Against 
the action of the spring 117, the valve mem- 
ber 111 is displaced upwardly by The pres- 

55 sure acting on the annular surface established 
by the dimension b 2 — b„ so that pressure 
medium can discharge from the bores 108 
into the bore 103, which communicates with 
the low-pressure side. The pilot valve and 

60 main valve are closed again as soon as the 
pressure in the space 122 is. again balanced 
with the response pressure of the pilot valve 
and also there is no longer any pressure differ- 
ence between this space and the high-pressure 

65 side. 



If the bore in the portion 103 is connected 
to the high-pressure side, the operation corre- 
sponds to that which has previously been des- 
cribed, with the exception that the high- 
pressure side communicates with the space 122 70 
through the non-return valve 132. In addi- 
tion, the pressure acting on the surface a is 
decisive as regards the opening of the main 
valve and displacement of the valve member 
111. * 75 

The oil discharging through the discharge 
bore 126 can be collected in an oil sump and 
used again. 

As the pilot valve, due to its connection 
with the space 122, is operative for eithe- 80 
pressure side, it is assured that the maximum 
pressure set on the side which at any time 
is the high pressure side cannot be exceeded. 

It is not necessary for the surfaces which 
are determined by the diameters a and d and 85 
the dimension b 2 — b x to be all of absolutely 
equal effective area; however, the main valve 
member is able to react more quickly when 
the closing surface corresponding to the dia- 
meter d is not of substantially larger effective 90 
area than each of the two opening surfaces.. 
This permits the pressure in the system con- 
nected to the ports 135 and 136 to be con- 
trolled with only slight fluctuations. 

By means of the throttling screw 134, it is 95 
moreover possible to vary the pressure drop 
and to adapt the throughflow to the viscosity 
of the pressure medium. 

It is also possible for an auxiliary control 
valve arranged externally of the valve hous- 100 
ing to be connected to the pressure space, 
which auxiliary valve can be actuated manu- 
ally, or electroniagnetically and manually, and 
winch enables the closing, surface correspond- 
dng to the diameter d to be wholly or parti- 105 
ally relieved of pressure medium in order to 
open the main valve at will or in accordance 
with a predetermined programme. 
WHAT WE CLAIM IS:— 
1. A safety valve, including a valve housing 110 
formed with first and second ports for con- 
nection to two respective sides of a fluid- 
carrying system of which the sides are inter- 
changeably an exhaust side and a supply side, 
there being a main valve closure member 115 
mounted in said valve housing co-operating 
with a main valve seat to cut off communica- 
tion between said ports, said member being 
provided with first and second pressure sur- 
faces so arranged^ that, when said member is 120 
in its closed position, any fluid in said first 
port acts on said first pressure surface in such 
a manner as to urge said member to open, 
and any fluid in said second port acts on said 
second pressure surface in such a manner as 125 
to urge said member to open, there also being 
a cliamber which is provided between said 
member and said housing and wkh which said 
first and second ports communicate via first 
and second non-return valves^ respectively, 130 
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arranged to allow (fluid flow to said chamber, 
said member also being provided with a third 
pressure surface arranged to be acted upon by 
any fluid in said chamber in such manner as 

5. to urge said member to close, and said cham- 
ber bering in communication with a pilot 
valve which serves to open in response to 
excess pressure in said chamber, the arrange- 
ment being such that occurrence, of excess 

10 pressure in either one of said ports causes, 
due to provision of said non-return valves, the 
occurrence of excess pressure in said cham- 
ber, so that said pilot valve opens whereby 
the force on said third pressure surface is de- 

15 creased and the forces on said first and second 
pressure surfaces caus. said member to open 
thus to allow communication between saad 
ports. 

2. A safety valve as claimed in Claim 1, 
20 wherein said non-return valves are mounted 

in said member. 

3. A safety valve as claimed in Claim 1 or 
2, wherein said member is cup-shaped and 
the pilot valve closure member is provided in 

25 a hollow pin which projects into said main 
valve closure member and which is formed 
with a fluid inlet and a fluid outiet and the 
pilot valve seat. 

4. A safety valve as claimed in any pre- 



ceding claim, wherein a spring urges the pilot 30 
valve closure member into its closed position, 
and the force in the spring is adjustable by 
means of a screw. 

5. A safety valve as claimed in any preced- 
ing claim, wherein said first pressure surface 35 
is an annular face of a shoulder and said 
second pressure surface is a circular end face. 

6. A safety valve as claimed in any pre- 
ceding claim, wherein each of said first and 
second pressure surfaces is of approximately 40 
the same effective area as is said third pres- 
sure surface, there being a spring urging 
said main valve closure member into its closed 
position. 

7. A safety valve as claimed in any preced- 45 
ing claim, wherein downstream of said non- 
return valves there is disposed a throttle 
downstream of which said chamber is located. 

8. A safety valve as claimed in Claim 7, 
wherein said throttle is adjustable. 50 

9. A safety valve, substantially as herein- 
before described with reference to Fdgure 1, 
or Figure 2, of the accompanying drawings. 

HASBLTTNE, LAKE & CO., 
Chartered Patent Agents, 
28, Southampton Buildings, Chancery Lane, 
London, W.C.2, 
Agents for the Applicants. 
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